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[Abstract] 

[Problem] To provide a transfer film that has printed layer of superior wear resistance and heat resistance. 

[Means of solution] A transfer film is constituted from a substrate film that is transparent and has mold release 

properties, a hard coat layer that is made from an ultraviolet light curable resin paint and is laminated on the substrate 
film, an intermediate paint layer, at least one layer of which is laminated on this hard coat layer, and which is made 
from an ultraviolet light curable resin p^mt with lower hardness than the hardness of the ultraviolet light curable resin 
paint of said hard coat layer, and a printed layer, in which specified printing is performed on the surface of at least one 
intermediate paint layer of these intermediate paint layers. 
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[Claims] 

[Claim 1] A transfer film that is characterized in that it is constituted from a substrate film that is transparent 

and has mold release properties, a hard coat layer that is made from an ultraviolet light curable resin paint and is 
laminated on the substrate frlm, an intermediate paint layer, at least one layer of which is laminated on this hard coat 
layer, and which is made from an ultraviolet light curable resin paint with lower hardness than the hardness of the 
ultraviolet light curable resin paint of said hard coat layer, and a printed layer, in which specified printing is performed 
on the surface of at least one intermediate paint layer of these intermediate paint layers. 

[Claim 2] A transfer film that is characterized in that it is constituted from a substrate film that is transparent 

and has mold release properties, a hard coat layer that is made from an ultraviolet light curable resin paint in a 
non-adhesive, semicured state and is larninated on the substrate film, an intermediate paint layer, at least one layer of 
which is laminated on this hard coat layer, and which is made from an ultraviolet light curable resin paint in a 
non-adhesive, semicured state that in when fully cured has a lower hardness than the hardness of the ultraviolet light 
curable resin paint of said hard coat layer when it is fully cured, and a printed layer, in which specified prating is 
performed on the surface of at least one intermediate paint layer of these intermediate paint layers when said 
intermediate layer is in a semicured state. 


[Claim 3] The transfer film disclosed in Claim I or 2, wherein the printed layer is printed with ultraviolet light 

curable ink. 

[Brief explanation of the Figures] 

[Figure 1] This is an explanatory drawing that is a schematic rendering of a longitudinal section of the transfer 

film of this device, 

[Figure 2] This is an explanatory drawing that is a schematic rendering of a longitudinal section of a method of 

manufacturing the transfer film shown in Figure L 

[Figure 3] This is an electron micrograph (x500) that shows the thin film surface of the intermediate paint layer 

in Condition of Embodiment 1. 

[Figure 4] This is an electron micrograph (x500) that shows the thin film surface of the intermediate paint layer 

in Condition of Embodiment 1. 

[Figure 5] This is an electron micrograph (x500) that shows the thin film surface of the printed layer, which is 

printed on a polyester film, 

[Figure 6] This is an explanatory drawing that is a schematic rendering of a longitudinal section of the transfer 

film of this device, ; 
[Figure 7] This is an explanatory drawing that is a schematic rendering of a longitudrnal section of the transfer 

film of this device, 
[Legend] 
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[Detailed description of the device] 
[0001] 

[Technical field pertinent to the device] 

This device pertains to a transfer film in which printing is performed on an ultraviolet light curable resin paint layer 
that has been applied to a hard coat layer. 
[0002] 
[Prior art] 

As is commonly known, there are transfer sheets that use ionizing radiation curable resin paint disclosed in Japanese 
Laid Open Patent Application No. S64-1 8698 and transfer films that use ultraviolet light curable resin paint disclosed 
in Japanese Laid Open Patent Application No. H07- 125496, but a transfer film does not yet exist in which printing is 
performed on the ultraviolet light curable resin paint sheet, 
[0003] 

[Problem to be solved by the device] 

The technical problem of this device is to provide a transfer Him of excellent wear resistance and heat resistance., 
wherein the printed surface will not be damaged, by fomiing an ultraviolet light curable resin paint layer on a hard coat 
layer, which has a lower hardness than the hardness of the ultraviolet light curable resin paint of said hard coat layer, 
and then forming a printed layer that is fitted to and unitized with said surface, 
[0004] 

[Means of solving problem] 

This device is able to solve the aforementioned technical problem as follows. 

Namely, the transfer film of this device is constituted from a substrate film that is transparent and has mold release 
properties, a hard coat layer that is made from an ultraviolet light curable resin paint and is laminated on the substrate 
film, an intermediate paint layer, at least one layer of which is laminated on this hard coat layer, and which is made 
from an ultraviolet light curable resin paint with lower hardness than the hardness of the ultraviolet light curable resin 
paint of said hard coat layer, and a printed layer, in which specified printing is performed on the surface of at least one 
intermediate paint layer of these intermediate paint layers. 
[0005] 


In addition, the transfer film of this device constituted from a substrate film that is transparent and has mold release 
properties, a hard coat layer that is made from an ultraviolet light curable resin paint in a non-adhesive, semicured state 
and is laminated on the substrate film, an intermediate paint layer, at least one layer of which is laminated on this hard 
coat layer, and which is made from an ultraviolet light curable resin paint in a non-adhesive, semicured state that in 
when fully cured has a lower hardness than the hardness of the ultraviolet light curable resin paint of said hard coat 
layer when it is fully cured, and a printed layer, in which specified printing is performed on the surface of at least one 
intermediate paint layer of these intermediate psimX layers when said intermediate layer is in a semicured state. 
[0006] 

Furthermore, in either of the transfer films described above, this device prints and forms the printed layer 
with ultraviolet light curable ink. 
[0007] 

[Conditions of embodiment of the device] 

The conditions of embodiment of this device will be described below, based on the figures. 
[0008] 

Condition of embodiment 1. 
[0009] 

Figure 1 is . an explanatory drawing that is a schematic rendering of a longitudinal section of the transfer film of this 
device and Figure 2 is an explanatory drawing that is a schematic rendering of a longitudinal section of a method of 
manufacturing the transfer film shown in Figure \ s wherein which figures, 1 is a transfer film in which one layer of 
intermediate paint layer is formed, which transfer film 1 is constituted from a transparent film with mold release 
properties (substrate film) 2, a hard coat layer 3 made from non-adhesive, semicured ultraviolet light curable resin 
paint that is laminated onto the transparent film 2, an intermediate paint layer 4 made from non-adhesive, semicured 
ultraviolet light curable resin paint that islaminated onto the hard coat layer 3, and which has a lower hardness than the 
hardness of the ultraviolet light curable resin paint of the hard coat layer when fully cured, and a printed layer 5, in 
which specified text or patterns, etc. are printed on this intermediately paint layer 4. 
[0010] 

In addition, Figure 3 is an electron micrograph (x500) that shows the thin film surface of the intermediate paint layer, 
Figure 4 is an electron micrograph (x500) that shows the thin film surface of the printed layer in which printing has 


been performed on the intermediate paint layer shown in Figure 1 , and Figure 5 is an electron micrograph (x500) that 
shows the thin film surface of the printed layer, in which printing is performed on polyester film, which was taken for 
comparison. 
[0011] 

The constitution of this device will be described in detail below, 
[0012] 

Since a variety of commercially available, transparent plastic films can be used as the transparent film 2 with mold 
release properties, and a variety of thickness is commercially available, the desired item can be selected from among 
these, e.g,, one whose thickness is in the range of approximately 20-350 um, and acquired, and polyester, 
polyethylene, polypropylene, or polycarbonate transparent plastic films are appropriate, but acrylic-based resin films 
are also acceptable. Further, a mold release agent may be applied to the transparent film 2 to obtain the mold release 
properties, but since the pnint layer will be in a fully cured when the hard coat layer 3 is peeled from the transparent 
film 2, it is not essential to apply a release agent because it will be able to be peeled off without too much trouble 
without applying a release agent. 
[0013] 

There are also cases in which the surface of the transparent film 2 is treated, as needed. Namely, if the surface of the 
transfer object has a matte finish, the application surface of the transparent film 2 is given, e.g., a coarse surface finish 
by sandblasting with 180-240 mesh grit, or if it has a three-dimensional patterned surface, a transparent film can be 
used on which an irregular patterned surface is formed by embossing. Further, if a transparent film with a smooth 
application surface is used, the surface of the transfer object can be given a mirror finish. 
[0014] 

If an ultraviolet light curable resin paint with a 5-8 H pencil lead hardness in the fully cured state is used as the hard 
coat layer 3, an ultraviolet light curable resin paint with a 2-4 H pencil lead hardness when fully cured can be used as 
the intermediate paint layer 4. Best results are obtained if the fully cured hardness of the intermediate paint layer 4 is 
thus smaller than the fully cured hardness of the hard coat layer 3, and more preferably if it has a hardness that is close 
to the fully cured hardness of the hard coat layer 3. In addition, a thickness of approximately 5-60 um is adequate for 
the hard coat layer 3, and a 30-300 urn thickness for the intermediate paint layer 4, 
[0015] 


An acrylic-based resin or polyester-based resin may be used as the ultraviolet light curable resin paint , and if a 
commercial product is used, since a variety of transparent or colored ultraviolet light curable resin paints are 
manufactured and marketed by manufacturers such as DIC Corp, et al. for use as the hard coat layer and intermediate 
paint layer, paints can be easily selected and acquired according to the intended use, using the fully cured pencil lead 
hardness as a scale. 
[0016] 

"Non-adhesive, semicured" in this device expresses a state in which the various paint layers are in a gelled state, 
hardened to the extent that the paint will not stick to the finger when its surface is touched with a finger. This state can 
be obtained by irradiating the paint layer with ultraviolet light at approximately 1/3-2/3 the ultraviolet radiation dose 
required to fully cure it. The irradiation dose can be easily controlled by the irradiation time. For example, a portion of 
transparent film with paint spread on it is cut off as an irradiation dose measurement sample, this sample is placed at a 
position a set distance from the light source of an ultraviolet irradiation device, ultraviolet light is shined on the sample 
surface, and the time from the start of irradiation until said paint layer is fully cured is measured to find the irradiation 
time required to fully cure it (hereinafter, referred to as "full curing time 7 *)- Said paint layer can then be brought to the 
aforementioned non-adhesive, semicured state by setting the distance from said paint layer surface of the transparent 
film on which the aforementioned paint has been spread to the light source of the ultraviolet irradiation device to a 
distance equal to the aforementioned set distance, and then shining ultraviolet light on that paint layer surface for an 
amount of time equivalent to approximately 1/3-2/3 the full curing time described above. 
[0017] 

Further, since varieties are commercially available, the requisite ultraviolet irradiation device used for ultraviolet 
irradiation can be easily selected and acquired. For example, a "Handheld Saran UV Device" (tradename, Saran 
International) is commercially available for use with ultraviolet light curable resin paints, and can be selected and is 
easy to handle, whereby a non-adhesive, semicured state can be obtained by irradiating it from above at a distance of 
approximately 30 cm, and full curing can be obtained by irradiation for 3-10 seconds at a distance of approximately 
1 5 cm from above. 
[0018] 

The printed layer 5 can be easily formed by printing the desired text or pattern, etc., by inkjet or electrostatic printing, 
etc. on the semicured intermediate paint layer surface using pigment-based ink. 


[0019] 

The method of manufacturing the transfer film in this condition of embodiment will be described next, 
[0020] 

First, a 5-8 H hardness when fully cured, ultraviolet light curable resin paint is applied to a transparent film 2 to a 
thickness in the range of approximately 5-60 jim (see Figure 2(a)), It is convenient to use a paint spray can for 
application. Further, if the transparent film 2 is extremely thin, application can be performed with the perimeter of the 
substrate film 2 temporarily fastened to cardboard or veneer board, etc, and then removed once the paint layer is 
semicured. 
[0021] 

Next, the aforementioned paint layer is semicured by irradiating the surface of said layer with ultraviolet light from an 
ultraviolet light irradiation device for approximately 1/3-2/3 the ultraviolet irradiation dose required for full curing 
(approximately 5-30 seconds irradiation time), to yield a hard coat layer 3 with a thickness in me range of 
approximately 5-60 um (see Figure 2(b)). 
[0022] 

An ultraviolet light curable resin paint with a fully cured hardness of 2-4 H is then applied to the hard coat layer 3 to a 
thickness in the range of approximately 10-300 um (see Figure 2(c)): Said layer is then semicured by irradiating it 
with ultraviolet light from an ultraviolet light irradiation device for approximately 1/3-2/3 the ultraviolet irradiation 
dose required for full curing (approximately 10-70 seconds irradiation time), to yield an intermediate paint layer 4 
with a thickness in the range of approximately 10-300 urn (see Figure 2(d)). 
[0023] 

A printed layer 5 is then formed by printing desired text or patterns, etc. by Inkjet or electrostatic printing on the 

semicured intermediate paint layer 4, thus laminated. 

[0024] 

Further, the printed layer 5 may also be formed after the hard coat layer 3 and intermediate paint layer 4 have been 

fully cured. 

[0025] 

Since the transfer film 1 in this device is formed from ultraviolet light curable resin paint and printing is performed on 
the surface of this ultraviolet light curable resin paint, the printed layer is formed on a paint surface in a state in which 


numberless particles are densely gathered (see Figure 3), the ink conforms closely to and forms a unit with the 
ultraviolet light curable resin paint (see Figure 4), whereby a transfer film of excellent wear resistance and heat 
resistance can be obtained. 
[0026] 

Further, when printed on a near-rnirror finish polyester film surface, the printed layer is stretched over the polyester 

film surface (see Figure 5), and has difficulty conforming and has a poor sense of incorporation. 

[0027] 

The film can be supplied according to its application, with the hard coat layer 3 and intermediate p^int layer 4 in a 
semicured or fully cured state, and it can be supplied as a laminate with adhesive applied to the printed layer 5 and a 
release sheet applied to that. 
[0028] 

Condition of embodiment 2. 
[0029] 

Figure 6 is an explanatory drawing that is a schematic rendering of a longitudinal section of the transfer film of this 
device, wherein the same legends as those in Figure 1 indicate the same or equivalent components, and in this 
condition of embodiment, the transfer film 1 is one in which an intermediate paint layer 4b with a different hardness 
from the hardness of the intermediate paint layer 4a is further laminated on said intermediate paint layer 4a, and then a 
printed layer 5 is formed using ultraviolet light curable ink. 
[0030] 

This condition of embodiment is effective when greater wear resistance is required in the hard coat layer 3, and there is 
a gap between the hardness of the hard coat layer 3 and the hardness of the intermediate paint layer 4b on which the 
printing is performed. In addition, transfer films of any thickness can be acquired according to need by fonriing a 
multiplicity of intermediate paint layers. In addition, since printing is performed with ultraviolet light curable ink of 
the same quality, greater adhesion is achieved between the intermediate paint layer and the printed layer. 
[0031] 

Additionally, it is preferable if an ultraviolet light curable resin paint in which the paint film forming ingredient is an 
acrylic-based resin is used as the hard coat layer 3 and the intermediate paint layer 4a, and if an ultraviolet light curable 


resin paint in which the paint film forming ingredient is a polyester-based resin is vised as the intermediate paint layer 
4b. 

[0032] 

Condition of embodiment 3. 
[0033] 

Figure 7 is an explanatory drawing that is a schematic rendering of a longitudinal section of the transfer film of this 
device, wherein the same legends as those in Figure 1 indicate the same or equivalent components, and in this 
condition of embodiment, the transfer film 1 is one in which printed layers 5a s 5b, in which different text or patterns 
are respectively printed, are respectively formed on the intermediate paint layers 4a, 4b in the transfer film in condition 
of embodiment 2, and after printed layer 5a is laminated onto intermediate paint film 4b, an adhesive is applied to the 
top surface of this printed layer 5a and intermediate pain layer 4b is laminated. 
[0034] 

Multilayer printing is possible in this condition of embodiment by forming a multiplicity of intermediate paint layers 
and respectively printing different desired text or patterns, etc. on each of these intermediate paint layers, whereby a 
transfer film with a richly varied pattern, making the pattern appear to be three-dimensional, etc., can be obtained. 
[0035] 

Further, the transfer film 1 shown in Figure 7 can be formed by using thermocurable adhesive to bond a laminate in 
which a printed layer 5a is formed on an intermediate paint layer that is laminated to a hard coat layer to a laminate in 
which a printed layer 5b is formed on an intermediate paint layer 4b. 
[0036] 

[Example embodiments] 
Example embodiment 1. 
[0037] 

As shown in Figure 1, an approximately 350 jitm-thick, transparent, polyester film 2 with a smooth surface (Toray 
Lumira: tradename, Toray Industries) was used as the transparent substrate film with mold release properties, and a 
coarse frnishof fine irregularities was implemented by sandblasting (180 mesh grit) one surface of the transparent film 
2. A non-adhesive, semicured ultraviolet light curable resin paint with a fully cured hardness of 5H (Hard Coat 
480UV: tradename, distributed by Saran International: manufactured by DIC Corp.: paint film formation ingredient is 


acrylic-based resin) was laminated to a thickness of 30 \xm as the hard coat layer 3 on the treated surface of this 
transparent film 2. The non-adhesive, sexnicured state of this paint layer was obtained by irradiating for approximately 
20 seconds irradiation time with ultraviolet light from an ultraviolet irradiation device (Handheld Saran UV Device: 
tradename, Saran International) at a distance of approximately 30 cm from above. Further, for comparison, at an 
irradiation time of 10 seconds, the paint layer surface was tacky and paint stuck to the finger when touched. 
[0038] 

Next, a non-adhesive, semicured ultraviolet light curable resin paint with a fully cured hardness of 2H (Undercoat 
260UV: tradename, distributed by Saran International: manufactured by DIC Corp.: paint film formation ingredient is 
polyester-based resin) was laminated to a thickness of 70 um as an intermediate paint layer 4 on the aforementioned 
hard coat layer 3, The non-adhesive, semicured state of this paint layer was obtained by irradiating for approximately 
30 seconds irradiation time with ultraviolet light from an ultraviolet irradiation device at a distance of approximately 
30 cm from above. 
[0039] 

Next, a printed layer was formed on the semicured intermediate paint layer 4 by printing a product name and a 

photograph of that product by offset printing for use as packaging. 

[0040] 

Example embodiment 2, 
[0041] 

As shown in Figure 6, a 188 um-thick, transparent, polyester film 2 with a smooth surface (Toray Lurmra: tradename, 
Toray Industries) was used as the transparent substrate film with mold release properties, and a non-adhesive, 
semicured ultraviolet light curable resin paint with a fully cured hardness of 8H (Hard Coat 440UV: tradename, 
distributed by Saran International: manufactured by DIC Corp,: paint film formation ingredient is acrylic-based resin) 
was laminated to a thickness of 20 urn as the hard coat layer 3 on the smooth surface of this transparent film 2. The 
non-adhesive, semicured state of this paint layer was obtained by irradiating for approximately 10 seconds irradiation 
time with ultraviolet light by the same method as in example embodiment 1 . 
[0042] 

Next, a non-adhesive, semicured ultraviolet light curable resin paint with a fully cured hardness of 5H (Undercoat 
480UV: tradename, distributed by Saran International: manufactured by DIC Corp.: paint film formation ingredient is 


acrylic-based resin) was laminated to a thickness of 60 um as a first intermediate paint layer 4a on this hard coat layer 
3. The non-adhesive, semicured state of this paint layer was obtained by irradiating for approximately 30 seconds 
irradiation time with ultraviolet light by the same method as in example embodiment 1 . 
[0043] 

Next, a non-adhesive ? semicured ultraviolet light curable resin paint with a fully cured hardness of 2H (Undercoat 
260UV: tradename, distributed by Saran International: manufactured by DIG Corp.: paint film formation ingredient is 
acrylic-based resin) was laminated to a thickness of 300 urn as a second intermediate paint layer 4b on this 
intermediate paint layer 4a. The non-adhesive, semicured state of this paint layer was obtained by irradiating for 
approximately 70 seconds irradiation time with ultraviolet light by the same method as in example embodiment 1 , 
[0044] 

Furthermore, the laminate of the semicured hard coat layer 3, the first intermediate paint layer 4a, and the second 
intermediate paint layer 4b was fully cured by irradiation with an ultraviolet irradiation device for approximately 10 
seconds time from above at a distance of approximately 15 cm. 
[0045] 

A printed layer 5 was then formed with ultraviolet curable ink on the fully cured second intermediate paint layer 4b 

using an inkjet printer. 

[0046] 

Example embodiment 3, 
[0047] 

As shown in Figure 7, an approximately 5 um-thick, transparent, polyester film 2 with a smooth surface (Toray 
Lurnira: tradename, Toray Industries) was used as the transparent substrate film with mold release properties, and a 
non-adhesive, semicured ultraviolet light curable resin paint with a fully cured hardness of SH (Hard Coat 440UV: 
tradename, distributed by Saran International: manufactured by DIC Corp,: paint film formation ingredient is 
acrylic-based resin) was laminated to a thickness of 10 urn as the hard coat layer 3 on the smooth surface of this 
transparent film 2. The non-adhesive, semicured state of this paint layer was obtained by irradiating for approximately 
7 seconds irradiation time with ultraviolet light by the same method as in example embodiment 1 . 
[0048] 


Next, a non-adhesive, semicured ultraviolet light curable resin paint with a fully cured hardness of 5H (Undercoat 
480UV: tradename, distributed by Saran International: manufactured by DIG Corp.: paint film formation ingredient is 
acrylic-based resin) was laminated to a thickness of 50 um as a first intermediate paint layer 4a on this hard coat layer 
3, and then the hard coat layer 3 and the first intermediate paint layer 4a were fully cured. The fully cured state was 
obtained by irradiating for approximately 3 seconds irradiation time with an ultraviolet irradiation device at a distance 
of approximately 15 cm from above. 
[0049] 

A first printed layer 5 a was then formed on the fully cured first intermediate paint layer 4a using an electrostatic color 

copier (Canon: model CLC-800). 

[0050] 

Next, an ultraviolet light curable resin paint with a fully cured hardness of 2H (Undercoat 260UV: tradename, 
distributed by Saran International: manufactured by DIC Corp,: paint film formation ingredient is polyester-based 
resin) was applied to a thickness of 270 urn as a second intermediate paint layer 4b on release paper. The fully cured 
state of this paint layer was obtained by irradiating for approximately 10 seconds irradiation time with an ultraviolet 
irradiation device at a distance of approximately 15 cm from above, 
[0051] 

A second printed layer 5b was then formed on the fully cured second intermediate paint layer 4b by the same method 

as the first printed layer 5a. 

[0052] 

A thermocurable adhesive was then applied to the dried printed surface 5 a, the release paper was peeled off the 
aforementioned paint layer that constituted the second intermediate paint layer 4b and it was bonded to yield the 
transfer film 1 shown in Figure 7. 
[0053] 

[Effect of the device] 

Since a layer made from an ultraviolet light curable resin paint with a lower hardness than a hard coat layer made from 
an ultraviolet light curable resin paint is formed on said hard coat layer, and desired text or patterns, etc. are printed on 
the surface of said layer according to this device, as described above, a printed layer can be formed that conforms and 
is incorporated well into this layer, whereby a transfer film wiSth excellent wear resistance and heat resistance can be 


provided without damaging the printed surface, which will have superior durability even when used as packaging 

material or wallpaper, etc. 

[0054] 

Consequently, this device could be said to have extremely high industrial utility. 
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